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Abstract. In our researches we studied the callus growth at Momordica charantia L., in subcultures on 
Murashige-Skoog medium, under two combinations of growth regulators influence (AIA+Kin and BA+Kin), to 
select cell lines with high antioxidants content. The total antioxidant capacity (TAC) and total phenol content 
analysis showed that the cell lines selected presented various contents of antioxidants and phenols, due to culture 




Momordica charantia L., native of Indo-Malayan region (Singh, 1990) is an important 
medicinal plant from cucurbitaceae family, due to the high content of biologically active 
substances, pharmaceutically useful. In various systems of traditional medicines Momordica 
charantia, named bitter melon is used for several aliments: anti-diabetic, jaundice, contraceptive, 
piles, pneumonia, abdominal pain, anti-cancerous (melanoma, solid sarcoma, human leukemia), 
etc (1, 4, 5, 6).  
The using of biotechnological methods in vitro at Momordica charantia, especially callus 
culture, allows the obtaining of somatic variability in antioxidants plant content. 
 
MATERIAL AND METHODS 
 
 The callus of Momordica charantia induced from leaf and shoot explants was 
subcultivated on Murashige-Skoog medium supplemented with two combinations of growth 
regulators: 1mg/l indolylacetic acid  (AIA) and 0,2 mg/l kinetin (K); 4 mg/l benzyl adenine (BA) 
and 0,5 mg/l kinetin (K) to produce undifferentiated tissue. 
 Ten cell lines were tested for total antioxidant capacity (TAC) using FRAP method and 
total phenol content using Folin-Ciocalteu method. Absorption determination for FRAP and total 
phenol content was made using SmartSpec spectrophotometer by Bio-Rad. 
Evaluation of total antioxidant capacity (TAC )( FRAP method adapted) 
Reagents: acetate buffer, 300mM/L, pH 3.6 (3.1g sodium acetate 3H2O and 16 ml conc. Acetic 
acid per 1L of buffer solution); 10mM/L TPTZ (2,4,6-tripyridyl-s-triazine) in 40 mM/L HCl; 
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20mM/L FeCl36H2O in distilled water. FRAP working solution: 25ml acetate buffer, 2.5mL 
TPTZ solution and 2.5 mL FeCl3 solution. The working solution must be always freshly 
prepared. Aqueous solution of known Fe (II) concentration was used for calibration, in a range of 
0.1-1.0 mM/L. For the preparation of calibration curve 1ml aliquot of 0.1, 0.2, 0.4, 0.6, 0.8, 1.0 
µM/mL aqueous Fe(II) as Mohr salts solution were mixed with 5 ml FRAP working solution; 
FRAP reagent was used as blank. The absorption was read after 10 min. at 25 °C at 593 nm, 1cm 
lights path, and the calibration curve was drawn. One ml from diluted 1/10 plant ethanolic 
extracts was mixed with the same reagents as described above, and after 10 min. the absorption 
was measured. All determinations were performed in triplicate. Total antioxidant capacity in 
plant methanol extracts in Fe(II) equivalents was calculated. Correlation coefficient (r2) for 
calibration curve was 0.959.  
The amount of phenolic compounds 
The following reagents were used: 2.0M Folin-Ciocalteu phenol reagent, gallic acid and 
anhydrous carbonate. The content of total phenolic compounds in plant ethanolic extracts was 
determined by Folin-Ciocalteu method (1927) (3). For the preparation of calibration curve 1ml 
aliquot of 0.16, 0.32, 0.60, 1.20, 2.0, 2.8 µM/ml aqueous gallic acid solution were mixed with 10 
ml Folin-Ciocalteu reagent (diluted ten-fold) and 9 ml (7.5%) sodium carbonate. The absorption 
was read after 2 h at 20 °C at 750 nm and the calibration curve was drawn. One ml from diluted 
1/10 plant ethanolic extracts was mixed with the same reagents as described above, and after 2 h 
the absorption was measured for the determination of plant phenolics. All determinations were 
performed in triplicate. Total content of phenolic compounds in plant ethanol extracts in gallic 
acid equivalents (GAE) was calculated. Correlation coefficient (r2) for calibration curve was 
0.975. 
RAPD analysis  
DNA extraction was performed using Automated DNA purification – Maxwell 16 System 
(Promega). The DNA was extracted from 50 mg of callus – 10 variants produced on different 
hormonal balances. 
The PCR reactions were carried out using 29 decamer primers which were find to be 
polymorphic when genetic diversity was studied (2): 1- OPC 13, 2- OPC 16, 3- OPC 17, 4- OPD 
15, 5-OPE 03, 6-OPE 19, 7-OPF08, 8-OPF09, 9-OPF 10, 10- OPF 12, 11- OPF13, 12- OPF 16, 
13-OPW 01, 14- OPW02, 15-OPW03, 16- OPW05, 17-OPW 06, 18-OPW07, 19- OPW08, 20- 
OPW09, 21- OPW11, 22- OPW 13, 23- OPW16, 24- OPW 18, 25- OPW 19, 26- OPW 20, 27 – 
OPX 01, 28-OPX03 and 29 OPX 05. For PCR amplification the kit Go Taq Green Master Mix 
from Promega was used. The amplification reactions were carried out in a final volume of 25 µl 
with the following composition: 200 ng-DNA; 5pmol/reaction primer, 200 µM-dNTPs, 0.5 U-
Taq polymerase, 2.4 mM MgCl2, 1 x Taq buffer, nuclease free water up to 25 µl. The 
amplification steps were as follows: Denaturing 94 oC - 4 min, 45 cycles of amplification (94 oC - 
1 min., 38 oC - 1 min., 72 oC - 2 min) and a final extension step at 72 oC – for 7 min. The 
amplification products were run in 2% agarose gel (Tris-acetat-buffer). The band were visualized 
by UV light, in ethidium bromide presence. 
 
RESULTS AND DISCUSSIONS 
 
 The explants were inoculated on specific media and their growth was followed. After 30 
days the growth percent was determined as a ratio between final and initial weight of the callus.  
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Then, the antioxidant capacity (TAC) and polyphenols content was determined (Table 1). 
Table 1 
Callus growth, antioxidant capacity and polyphenols content  
of Momordica charantia undifferentiated tissues 
 
Nr.crt. Cell line Growth percent (%) TAC (mM/L) Phenols  (mM/L) 
1 Callus / AIA+Kin 157 0,88 1,90 
2 Callus / BA+Kin 475 0,27 1,35 
3 Callus / AIA+Kin 368 0,72 3,32 
4 Callus / AIA+Kin 318 1,12 3,38 
5 Callus / AIA+Kin 385 1,42 3,53 
6 Callus / AIA+Kin 500 1,34 3,42 
7 Callus / BA+Kin 600 0,58 1,66 
8 Callus / BA+Kin 550 0,52 2,46 
9 Callus / BA+Kin 629 0,58 2,21 
10 Callus / BA+Kin 652 0,55 0,67 
 
It turned out that the growth percent was highest for the BA + Kin variants compared to 
AIA + Kin ones. 
The highest antioxidant capacity (TAC) and polyphenols values were identified for the cell 
lines induced on medium supplemented with AIA + Kin.  
For the molecular analysis we used random amplified polymorphic DNA (RAPD) because 
they are useful for the assessment of genetic diversity due to their simplicity, speed and relatively 
low cost compared to other molecular markers. We selected 29 decamer primers, which were find 
to be polymorphic when genetic diversity was studied (2). To identify the primers with the best 
amplification, one of the DNA samples was amplified with all the 29 RAPD previous selected. 
Following these amplifications it turned out that the primers OPW 02: 5’-ACCCCGCCAA-3’, 
OPW 11: 5’-CTGATGCGTG-3’, OPW 13: 5’-CACAGCGACA-3’, OPW 18-5’-TTCAGGGCAC-3’, 
OPX 01-5’-CTGGGCACGA-3’, OPX 03: 5’-TGGCGCAGTG-3’ generated a higher number of 
fragments. These primers were used further on to amplify all of the DNA samples. The 
amplification products were analyzed using 2 % agarose gel electrophoresis (Fig. 1). The best 
results were obtained with OPW 18, OPW 13 and OPW 02 markers. When the DNA fingerprints 
produced with these primers were analyzed it turned out that the 5 and 6 cell lines were different 
compared with the others. These lines had also high antioxidant capacity (TAC) and high 
polyphenols content. The cell lines 5 and 6, induced on AIA +Kin medium are valuable due to 




The in vitro experiments emphasized the variability induction for the undifferentiated 
tissue, using some adequate hormonal combinations. Even the combination of auxine AIA with 
cytochinine Kin determines a moderate callus growth it has a positive influence on callus 
antioxidant capacity and polyphenols synthesis. When two cytochinines (BA+Kin) were 
associated a high callus growth was observed, the polyphenols synthesis was promoted, but the 
antioxidant capacity was lower. In this work two cell lines with high antioxidant capacity and 
high polyphenol content were selected and they were characterized at molecular level using 



























Fig. 1 The amplification using RAPD primers OPW 18 (A), OPW 13 (B) and OPW 02 (C) 
of the DNA extracted from different cell lines 
M – molecular marker (DNA ladder), C – control ( DNA extracted from leaf of mother plant), 
1  - Callus / AIA+Kin; 2 –Callus / BA+Kin; 3- Callus / AIA+Kin; 4 -Callus / AIA+Kin; 5 -Callus / AIA+Kin; 6- 
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